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Preparation of graphene oxide (GO)
Materials
Graphite flake (particle size <200 μm), sulfuric acid (95-97%), sodium nitrate (99.5%), potassium permanganate (99+%), hydrochloric acid (32%), hydrogen peroxide (30%). Deionized (DI) water was used through the experiments.
Method
Graphite was oxidized by a modified Hummers' method. s1 In brief, 10 g of graphite flakes was added to a flask containing 250 mL of concentrated sulfuric acid. HCl (5wt% in water), and then with DI water (1 L × 3 times) using centrifugation at 4000 rpm. The paste obtained after centrifugation was added to 2 L of DI water and tip sonicated for 1h, which was then neutralized via dialysis in water for few days. The graphene oxide (GO) dispersion was freezedried for 48 h and finally vacuum dried at 60 o C for 24 h to obtain GO fluffy powder.
Thiol-ene click modification of GO
Materials
N,N-Dimethylforamide (DMF), cysteamine hydrochloride, 2,2'-azobis(2-methyl propionitrile) (AIBN), hydrazine hydrate (50-60%), sodium hydroxide (≥97%), chloroplatinic acid hydrate (H2PtCl6.xH2O)
Characterizations
Chemical composition of the sample surfaces was analyzed using a high resolution X-ray photoelectron spectroscopy (XPS, AXIS 165, Kratos Analytical) with monochromated Al Kα irradiation at 100 W. Scanning electron microscope (FE-SEM, JEOL JSM-7500FA) was used to see the morphology of NS-GO and Energy Dispersive X-ray Spectrometry (EDS) was studied the element compositions. A voltage of 15 kV and a current of 20 µA were used for the EDS mapping.
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Tranmission electronmicroscopy (TEM) was carried out with a JEOL JEM-2200FS. Figure S1 . X-ray photoelectron spectroscopy of the NS-GO sample showing the present of both N and S atoms in a similar atomic ratio, which clearly indicate the success of incorporation cysteamine on GO surface by thiol-ene reaction.
Preparation of NS-GO paper-like material
NS-GO sheets are NS-GO was fabricated into film using vacuum filtration of NS-GO dispersion in
water. The obtained graphene film ( Figure S2c ) is flexible and strong. Interestingly, NS-GO paper was still mechanically strong after being immersed in DI water for 96 h. This phenomenon is may be due to the strong hydrogen bonding originating from amine groups and other oxygen functionalities in the NS-GO. 
Preparation of NS-GO/DWCNT/Pt nanocomposite
In another option, double wall carbon nanotubes (DWCNT) was used together with GO for the thiol-ene modification to prepare NS-GO/DWCNT hybrid. The obtained NS-GO/DWCNT composite was subsequently used for synthesizing NS-rGO/DWCNT/Pt nanocomposite with 38 wt% (NS-rGO/DWCNT ratio was 70/30 wt%).
Herein, NS-GO/DWCNT ratio is 70/30 wt%. The Pt was controlled to be 38wt%. The experiment procedure was the same as described for preparation of NS-rGO/Pt composite (38wt% Pt). The first purpose of using DWCNT is to minimize the possible agglomeration of the graphene flakes after reduction. Secondly, DWCNT is used to improve the electrical conductivity of the composites, which could be useful for applications in energy storages. Thirdly, it was also used to see if the Pt nanoparticles are bound to CNT. As seen clearly in Figure 3 , Pt nanoparticles are only deposited on the functionalized graphene surfaces. In contrast, Pt do not bind to the unmodified CNT surfaces.
This indicates that the CNT may be not able to be functionalized via thiol-ene reaction as GO was in the same condition.
4 Figure S4 . TEM images of DWCNT/NS-GO/Pt composites containing 38 wt% of Pt nanoparticles at two different locations on the sample showing that the Pt nanoparticles attached only to the functional NS-rGO surfaces.
